The K-matrix formalism corresponding to the T-matrix formalism given by Faddeev is described for the three-body and bound-state scatterings.
i) K-matrix equations for three-body scattering
In this paper we introduce K matrix for three-body scattering and develop the K-matrix formalism corresponding to Faddeev's T-matrix formalism.l) In a previous paper 2 ) (which is referred to, hereinafter, as A), brief but extensive explanations have been given for Faddeev's T-matrix formalism. The K-matrix formalism will be described in parallel with it. The symbols in A are also used here without explanation.
We start frmn the Lippman-Schwinger equation for the three-body scattering matrix T(z),
where V=~Va, (a=l, 2, 3), Va being the two-body potentials (Vl-V2s, etc.). The three-body Green function Go (z) can be divided, as usual, into two parts ;
Here we define the three-body K matrix as the solution of the equation which is obtained from Eq. (1) by substituting GaP (z) for G 0 (z), namely,
In the same way as above, the matrices Ka (z) and K(a) (z) which correspond to the scattering matrices Ta(z) and Tca)(z) in A, respectively, are defined by the following equations :
(4) and Then, we can easily obtain the equations in the K-matrix formalism, which entirely correspond to the Faddeev equations, and have parallel forms with them. This is done by the similar method to that used by Faddeev in obtaining the Faddeev equations from Eq. (1). These equations are
If we introduce another matrix K<al (:<~) corresponding to the scattering matrix T(a)(z) by
then we have, m the same way, another equation instead of Eq. (6),
Let us proceed further by introducing a third matrix KafJ (z), which corresponds to TafJ (z) in A. The matrix KafJ (z) is defined by
the matrix KafJ (z) can also be written in a symmetric form,
The equation for KafJ (z) can be easily deduced by applying Eq. (6) (or (8)) to K<al(z) (or K<m(z) ) in Eq. (9). This is
which corresponds to Eq. (13) for TafJ (z) given in A.
Thus, all the equations in the K-matrix formalism, as we can see from the above, can be written in similar forms to those in the T-matrix formalism, where GoP(z) is substituted for G 0 (z) in the latter.
We note a little that the relation similar to that in the T-matrix formalism holds owing to the definition of GP(z) by Eq. (10). That is (15) is also found .
.
ii) Relations between K matrices and Y matrices
The matrices K(z), Ka(z), K<al(z), Kca)(z) and Ka 13 (z) are related to the matrices Y(z), Ya(z), ycal(z), Ycal(z) and Ya 13 (z) as follows, respectively: First, similarly to the case of two-body scattering,
Combining Eq. (16) 
In the same way, we have
Further, applying Eq. (9) and the similar equation for Ya 13 (z) to the abovedescribed relations, we can obtain iii) Wave functions for bound-state scatterinft.
Lastly, we define the wave functions for bound-state scattering in the Yand K-matrix formalism, and deduce the equations satisfied by them. Though the wave function and its equation in the Y-matrix formalism have been described by Faddeev, we will give in a somewhat different way a brief discussion which we need later.
First, we define the wave function (/)a and cfJa, which describe the free state and scattering state, respectively, with a particle a and a bound state of a chan- where
Then, it was shown by Faddeev that the equation for cfJa can be reduced to the following form:
The reduction from Eq. (21) to Eq. (22) is simply performed by the following way: By using the relation for the total Green function G(z), then, we can easily obtain Eq. (22). Moreover, we will make a little mention of the bound state scattering amplitude, which has been described in reference 3) and in A. The amplitude for a bound state scattering (28) is expressed by the scattering matrix T 7 a (z) as This expression is easily obtained by using Eqs. (25), (23) 
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This is equivalent to the amplitude defined by the residue of poles in A.)
Now, we proceed to discuss the bound-state scattering in the K-matrix formalism. We introduce, as usual, a "standing wave" solution </Ja 0 which satisfies the equation (32) By the similar way to that given for </Ja in the above, we can obtain the following relations for </Ja . This formulation will be extended to the composite-particle scattering (including resonance scattering) in the next work.
